The Protestant Reformation is a vivid example of how religious transformation could set in motion institutional changes, leading to profound consequences for economic and political development. Although economists and other social scientists agree that there is a strong relation between the Reformation and economic growth, there is an active discussion as to what are the causal pathways connecting Protestantism to long-run economic success. We discuss the causal pathways that received substantial empirical support in academic literature. Some of them, such as "work ethic" and entrepreneurial spirit of Protestants, were originally suggested by Max Weber, while others, such as religious freedom and education, are deeply grounded in economic theory. More recently, other causal pathways have been suggested, such as social ethic, civil society, and institutional changes. We bring our view of these pathways.
Introduction
The economic consequences of the Protestant Reformation are of wide ranging importance for debates concerning the emergence of economic growth in Western Europe. In general, economists and other social scientists agree that there is a strong relation between the Reformation and economic growth (Becker et al., 2016) . There is also an active discussion as to what are the causal pathways connecting Protestantism to long-run economic success. In this chapter we review the main research findings in economics on the topic of the Protestant Reformation and its socio-economic consequences.
A distinguishing feature of economics in comparison with other social sciences is a strong focus of economic research on causal relationships as distinct from correlation. Any student who has taken an introduction to economics or a statistics class heard that "correlation does not imply causation." Just because the two variables are correlated (that is, they fluctuate in tandem), does not itself prove that they are meaningfully related to one another, or that one is causing another. Let us consider the following example: if you saw the statistics that for each year of education a person in the United States earns approximately $4,000 more per year, you might be tempted to conclude that education leads to higher earnings. However, it could be the case that smarter people choose to go to the university, and smarter people will be able to find better jobs not necessarily because of their education but simply because they are smarter. So, how can we find out if the value added by education is specifically beneficial for future earnings?
1 To answer this, and other questions, economists rely on sophisticated methods of econometric analysis, which allow them to make not only correlational but also causal inferences. We will not go into the details of these methods, but we will be making this distinction when a particular study finds a correlation versus a causal relation.
How did the Protestant Reformation Impact Economy
Perhaps one of the first people to recognize the role the Protestant Reformation played in the economic development of Western Europe was Max Weber. While living in Prussia, he observed that most Protestant cities were better off than Catholic cities. Max Weber not only noted the correlation between Protestantism and positive economic outcomes, but he also suggested a causal mechanism by which this correlation could have occurred. In his work, The Protestant Ethic and the Spirit of Capitalism, Weber (1905) argued that the Reformation influenced European society by changing the values and ethics of people. Although Weber's thesis has been challenged throughout the years by R.H. Tawney (1926) , Kurt Samuelsson (1957) , and more recently by Deirdre McCloskey (2010) , it is a 1 The research on this subject finds that education indeed makes a causal impact on individual earnings (Card, 1999) .
fairly well accepted proposition that Weber was right about the causal connection between Protestantism and economic success, if not about why it was so.
To demonstrate that the Protestant Reformation had a causal impact on economic outcomes, Sascha Becker and Ludger Woessmann (2009) used the data from 452 counties in 1871 Prussia. Their careful econometric analysis showed that Protestants had significantly higher incomes than Catholics, and that the difference was mainly due to the Reformation. However, unlike Weber, their preferred explanation was that "Protestantism led to substantially higher literacy, which in turn led to economic progress." Source: The data are taken from Allen (2001) .
The positive causal impact of Protestantism on economic success extends well beyond the borders of Prussia. Consider Figure 1 , which shows the "welfare ratios" of workers in 17 European cities (6 Protestant cities and 11 Catholic cities) from the 16th through 19th century. 2 A welfare ratio is the ratio of a worker's wages relative to how much it costs to buy minimal resources that are necessary for a worker's subsistence. A welfare ratio of 1 means that workers are just living at the subsistence level, while a ratio of 2 indicates that workers can buy twice the level of resources necessary for 2 The figure is built using the data from Allen (2001 subsistence. It is clear from the figure that beginning in the 17th century, workers in the Protestant cities had significantly better economic conditions than their Catholic counterparts.
Figure 2: The impact of different religious groups on economic welfare
Source: The data are taken from Rubin (2017) .
The correlation presented in Figure 1 is still apparent today. Jared Rubin (2017) used the real (in 2010 US dollars) per capita gross domestic product for different countries to show the impact of different religious groups on economic welfare of a country. Figure 2 summarizes the results of his estimation. A country made up of only Protestants is $13,406 wealthier per person, on average, than a country with zero Protestants. There is also a positive effect for Catholicism, but it is much smaller: a country made up of only Catholics is $3,900 wealthier per person than a country with zero Catholics.
On the other hand, a country made up of only Muslims is $7,509 poorer per person than a country with zero Muslims (even after accounting for the oil-rich nations of the Persian Gulf).
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The patterns in the data that we showed so far demonstrate that there is indeed a positive correlation between Protestantism and wealth. But even more important, economic researchers showed that not only is there a positive correlation between Protestantism and wealth, but also that there is a causal connection between Protestantism and economic success (Blum and Dudley, 2001; Becker and Woessmann, 2009; Chen et al., 2014; Rubin, 2017) . In summary, the existing research points out that
Weber's observation regarding the positive impact of the Protestant Reformation is accurate. 
The Causal Pathways Connecting the Reformation to Economic Growth

Religious freedom
Perhaps one of the central ideas of economics is that competition is beneficial to economic development by encouraging innovation (Schumpeter, 1942) and efficient allocation of resources (Smith, 1962; Fama, 1970; Arrow, 1974) . Therefore, governments should strive to create an environment that maximally encourages competition, while discouraging any attempts of creating monopolies. Monopoly is routinely encouraged when governments impose restrictions on entry of new forms of economic activity. Incumbent suppliers lobby government to limit or prevent entry by innovators. Thus governments intervene to limit entry by UBER and LYFT that directly link customers with independent suppliers of local auto transportation. These entrants compete with taxi companies, car rental companies, airport parking, and even car ownership. The same idea of detrimental impact of monopolies applies when talking about religion (James, 1989; Stark and Iannaccone, 1994; Gill, 1998) .
Indeed, it is a well-documented empirical fact that societies with prevalent religious monopolies are characterized by slow economic growth, widespread poverty, and high rates of corruption (Norris and Inglehart, 2004; .
Medieval Roman Catholic Church in Western Europe enjoyed exclusive monopolistic rights on religion. It was backed by the secular power of the state, actively enforcing orthodox claims, sanctioning excommunicates, and punishing heretics (Becker et al., 2016) . Such monopolistic barriers, enforced by orthodox teachings and criminal persecution, prevented entry of rival ideas (Miller, 2002; Stark and Iannaccone, 1994) . Perhaps the most cost-efficient barrier imposed by the Roman Catholic
Church was the idea that the route to eternal salvation was only through the Holy Roman Church. This monopolistic right over the message of salvation allowed the Catholic Church to raise revenue by selling indulgences from sin, not only on behalf of the living, but also on behalf of the dead. Martin
Luther was appalled by the implication that salvation of a human soul could be bought with money, and as a reaction on October 31, 1517 he nailed his famous Ninety-Five Theses to the door of the All Saints Church at Wittenberg. This day marked the beginning of the Protestant Reformation (Bainton, 1950; Oberman, 1989) . One of the five foundational solae of the Reformation was Sola Christus (Latin: "Christ alone") -the teaching that Christ is the only mediator between God and man, and that there is salvation through no other. The teaching that salvation is a free gift of God (and not a product that could be bought from a monopolist) paved a way for religious freedom. Within just a decade, new religious groups were formed that ultimately became known as Lutherans, Presbyterians, Methodists, Baptists, Pentecostals, and many others.
There are many reasons why religious freedom (as opposed to religious monopoly) is good for economic development. First, religious freedom reduces corruption (North et al., 2013) . Economists have long recognized that monopolies are more likely to engage in unproductive and often illegal activities, resulting in economic losses. 4 Therefore, it is not surprising that there is a strong correlation between corruption and religious monopolies. Just to give you an example, eight of the ten most corrupt countries are also among the countries with the highest governmental restrictions on religious liberty (based on the 2011 Government Restrictions on Religion Index). Second, religious freedom reduces conflict within a society, encouraging tolerance and respect for different beliefs. Indeed, Pew
Research Center shows that the increase in religious freedom is associated with the decrease in social hostilities. Third, religious freedom promotes the protection of civil and human rights, such as freedom of speech, press and assembly (Grim and Finke, 2011) . These rights are essential for the exchange of ideas -a very important component of an innovative economy.
Education
Another pathway through which the Protestant Reformation contributed to economic success of Western Europe is through education. Economists and others have long recognized the potential value education may have on economic growth. Following the classical contributions by Robert Barro (1991) and Greg Mankiw and co-authors (1992) , a large economic literature found a significant positive correlation between education and economic growth (Hanushek and Woessmann, 2010) . Although it is not an easy task, economists were also able to show, using theoretical modeling and various econometric techniques, that education has a causal impact on economic development -that is, education leads to economic development (Hanushek and Woessmann, 2012; Hanushek, 2016) .
Perhaps as important is the fact that it is not simply the number of years of education that matters, but the quality of education, as measured by mathematics and science test scores (Hanushek and Kimko, 2000) . The immediate implication is that any country can achieve better economic outcomes by providing educational opportunities for its citizens.
Why was education important for Protestants? Martin Luther wanted all Christians to read the Bible. One of the five foundational solae of the Protestant Reformation was Sola Scripture (Latin:
"Scripture alone") -the teaching that the Christian Scriptures are the supreme authority in all matters of doctrine and practice. However, for Christians to be able to read the Bible, it was necessary to increase their literacy rate. Historical data shows that Protestants indeed were able to do this. Using the 1871 Prussian census data, Sascha Becker and Ludger Woessmann (2009) showed that all-Protestant counties had a significantly higher literacy rate than all-Catholic counties. Moreover, they were able to show that this difference in literacy rates was caused by the Reformation. Not only Protestant cities had higher literacy rates on average, but also a smaller gender gap in literacy (Becker and Woessmann, 2008) . In support of this, Figure 4 shows that in 1871 Prussia, Protestant men had a literacy rate of 93.4 percent compared to 84.8 percent for Catholic men, while for women had a literacy rate of 88.8 percent compared to 78.5 percent.
Figure 4: Literacy rates by religious group and gender, 1871
Source: The data are taken from Becker and Woessmann (2008) .
The Reformation not only had a significant impact on literacy rates, but also a significant impact on overall education. Boppart and co-authors (2013) In summary, the above mentioned research studies point out that the Protestant Reformation had a significant impact on education, which in turn spurred economic growth. There are many reasons why education is important for economic development. First, education increases labor productivity (Barro, 1991; Mankiw et al., 1992) . Enrico Moretti (2004) showed that factories in cities with more educated people are more productive than similar factories in cities with less educated people. Second, education fosters technological innovation and new knowledge creation (Lucas, 1988; Romer, 1990) .
Finally, education brings other external benefits, which could further advance economic development.
For example, it has been shown that more educated individuals make better decisions about health, marriage, and parenting (Oreopoulos and Salvanes, 2011) . Education also affects individual preferences, making people more patient, more goal-oriented, and less likely to engage in risky behavior. All of these behaviors could be linked with better economic outcomes.
Work ethic
Max Weber famously claimed in his classic essay that Protestantism cultivated preferences for hard work and thus resulted in greater economic posterity (Weber, 1905) . The argument that hard work leads to economic success is grounded in classical economic theory of production and growth (Solow, 1956 ). The theory shows that increasing work hours, while holding the other factors constant and assuming no technological change, will increase economic output. The obvious question is whether
Protestants indeed had a different "work ethic?"
One of the foundational solae of the Protestant Reformation was Sola Gratia (Latin: "only grace") -the teaching that salvation comes by divine grace or "unmerited favor" only, not as something that can be earned by hard work. For Protestants, beginning with Martin Luther, diligent work was seen as a response to the grace of God, as well as a God given duty which benefits both the individual and society as a whole. Western Europe -the simultaneous decline of both Protestantism and its unique work ethic" (Ferguson, 2003) . There is other anecdotal evidence suggesting that Protestant work ethic is a driving force behind economic success of many countries (Mills, 2013; Bresiger, 2014 
Entrepreneurship and "the spirit of capitalism"
Another famous claim that Max Weber made in his seminal work is that Protestantism was central to the rise of what he called the "spirit of capitalism." He argued that for Protestants occupation is a calling from God, and thus for some it may be a God's calling to be an entrepreneur.
Entrepreneurship, of course, is one of the fundamental features of capitalism and a market economy. It is also one of the factors of production in economic theory (Clark, 1899; Hayek, 1937) .
The economic and psychology literature on entrepreneurship suggest that the fundamental determinants of the individual decision to become an entrepreneur are determination, resilience, selfconfidence, a sense of independence, and a sense of life (Cuervo, 2005; Parker, 2005) . All these attributes may be significantly influenced by the ethical principles inherent in Protestantism and
Catholicism. Reviewing the existing literature, Luca Nunziata and Lorenzo Rocco (2016) conclude that "tenets of Protestantism should lead adherent Protestants to be more determined to achieve success, more willing to work hard, more disciplined, and more focused on their own self-realization than are
Catholics." These attributes in turn should encourage Protestants to be more entrepreneurial.
To examine the nexus between religion and rates of entrepreneurship, Luca Nunziata and Lorenzo Rocco (2016) used the data from Switzerland. Consistent with Weber's hypothesis and their own assessment of the existing literature, they found that Protestants are significantly more likely to be entrepreneurs than Catholics. They reached the same conclusion looking at the data from the European Social Survey (Nunziata and Rocco, 2014) . In a related research study, Cornelius Rietveld and Elco van Burg (2014) provided evidence that Protestant entrepreneurs are more likely to have a view that their duty is to add value to society through their work and that "their work is a calling from God."
Social ethic: trust and honesty
Weber's idea that the Protestant Reformation may have triggered a certain mental revolution, lead others to examine if Protestants have a stronger "social ethic" which could be another pathway through which the Reformation impacted economic development of Western Europe. Consistent with this idea, a number of independent research studies showed that Protestants have a higher level of trust (Inglehart, 1999; Uslaner, 2002; Guiso et al., 2003; Delhey and Newton, 2005; Bjornskov, 2007) and lower level of corruption (Treisman, 2000; Guiso et al., 2003; Woodberry, 2004; Arrunada, 2010; Chen et al., 2014) . Trust and honesty, of course, are important factors for economic growth. Figure 5 shows the correlation between gross national product and trust level in 1991, taken from the World Value Survey, for 25 European countries. There is a clear positive relation, showing that countries with higher trust level have wealthier economies.
Figure 5: Gross national product and trust level, 1991
Source: The data are taken from La Porta et al. (1997) .
Benito Arrunada (2010) used the data from a large international sample, to study how people from different religious groups responded to a question: "Generally speaking, would you say that people can be trusted or that you can't be too careful in dealing with people?" He found that
Protestants are more likely to provide affirmative answer to this question than Catholics. Similarly, Luigi Guiso and co-authors (2003) used the World Value Survey to show that Protestants have higher levels of trust and are less willing to break the law. Given that trust has been shown to have a causal and positive effect on economic development (Knack and Keefer, 1997; Glaeser et al., 2000; Zak and Knack, 2001; Tabellini, 2010; Algan and Cahuc, 2013) and cooperation (La Porta et al., 1997; Burnham et al., 2000; Rietz et al., 2013) , we can conclude that trust is one of the causal pathways connecting Protestantism to long-run economic success.
The same research studies by Benito Arrunada (2010) and Luigi Guiso and co-authors (2003) showed that Protestants not only have a higher level of trust, but in comparison to Catholics, they are also more likely to honestly report misbehaviors of others. Specifically, they found that Protestants are significantly less tolerant of tax fraud than Catholics, and Protestants are less willing to cover up for their delinquent friends in dealings with the police. Robert Woodberry (2004) showed that countries that were significantly influenced by Protestant missionaries have a significantly lower level of corruption. Corruption, of course, has been shown to have a negative effect on economic development (Mauro, 1995; Treisman, 2000) .
Together, these findings, as well as findings from other research studies (Stulz and Williamson, 2003; Barro and McCleary, 2003; Chen et al., 2014) , support Weber's idea that the Protestant Constitutional Convention, 49 were Protestants (Lambert, 2003) . Of course, we do not want to make any strong causal inferences from this observation, but it is clear that the formation of the American civil society was strongly influenced by Christian Protestant values (Wills, 1979; Amos, 1989) .
Researches have shown that Protestant traditions indeed have a causal impact on development of civil society in different countries. After reviewing the academic literature on this topic, Robert Woodberry (2004) concluded that "in every society" there is strong evidence that "Protestant groups are more active than other religious groups in forming and supporting non-profit organizations." 6 The more active civic engagement of Protestants has been documented in America (Curtis et al., 2001) , Canada (Lam, 2002) , Africa (Anheier, 1989) , Japan (James, 1986) , Thailand (Pongsapich, 1998) , as well as other countries (Anheier and Salamon, 1998; Curtis et al., 2001) . In all these countries, Protestant missionaries played an important role in fostering the growth of organizational civil society (Woodberry, 2004) . They brought new forms of social organization to the nonwestern world. Not only missionaries preached the Gospel (good news that Jesus Christ forgives sins) and set up religious organizations, but they also tried to reform what they viewed as abuses in other societies (Deol, 2000; van der Veer, 2001 ).
The cornerstone principle of civil society is voluntary cooperation -the willingness to help and to use one's free time for the benefit of others. Such norms of cooperation are related to virtues like honesty, trust, reciprocity, and the like (Cook et al., 2005; McCarter and Sheremeta, 2013; Schniter et al., 2013) , thus potentially reducing transaction costs in the economic sphere (Fukuyama, 2001) . Also, greater civil engagement leads to closer monitoring of the government (Putnam, 1993) and lower corruption (Treisman, 2000) . Not surprisingly, therefore, civil society has been linked to economic growth (Fukuyama, 2001; Martinussen, 2015) . After examining the data from 85 countries, Daniel Treisman (2000) concluded that one of the potential reasons for the success of Protestant countries is that "Protestant traditions… lead to a more vibrant, autonomous civil society." The Protestant Reformation, of course, was at the root of forming Protestant values.
Institutional changes: governance, politics and law
Recently, social scientists have begun to consider the role that the Protestant Reformation played in the evolution of the state. Politics was one area where the Reformation had an immediate and obvious impact (Rubin, 2017) . Where the Reformation took hold, the ruling elite evicted the Catholic Church from power, thus fundamentally altering the governance system of Europe. Although political scientists and sociologists have long viewed this as one of the most important long-run effects of the Reformation, very few empirical research studies have examined how changes in political systems served as the pathway connecting the Protestant Reformation to long-run economic success.
Jared Rubin (2017) in his book, Rulers, Religion, and Riches, makes the case that when the ruling religious elite lost its power during the Reformation, the role of democratic parliaments has increased. Rubin argues that elected parliaments had interests that were more aligned with long-run economic development than the religious elite, and thus parliaments served as a catalyst for implementing economically beneficial laws. Daniel Nexon (2009) and Peter Stamatov (2010) pointed out that the Reformation also impacted the political structure of Europe by creating tight networks within parliaments which helped to overcome institutional barriers. Robert Woodberry (2012) highlighted the role Protestant missionaries played in influencing the rise and spread of stable democracy around the world. His statistical analysis showed that Protestant missions explain about half the variation in democracy in Africa, Asia, Latin America, and Oceania. Woodberry offers a number of causal mechanisms, including religious liberty, education, and printing press, through which Protestant missionaries were able to promote democracy in foreign countries.
In addition to impacting political systems, Harold Berman (2003) suggested that the Reformation affected the governance system of Europe through its effect on law. In his own words, the Protestant Reformation made a "revolution" in legal thinking and institutions. Berman argued that the legal reforms inspired by the Reformation laid the foundation of the "civic service state" characteristic of Western Europe. John Witte (2002) , on the other hand, argued that Protestant legal innovations, such as protecting private property rights and contracts, were most effective in the economic sphere.
Unfortunately, there is little current empirical evidence as to exactly what kind of Protestant legal innovations had a causal impact on long-run economic success of Western Europe. But as we stated before, there is consensus among political scientists and sociologists that the Protestant Reformation lead to significant changes in governance, politics and law, which in turn had a long-run impact on economic development of Western Europe.
Conclusion
The Protestant Reformation is a vivid example of how religious transformation could set in motion institutional changes, leading to profound consequences for economic and political development. Max Weber was the first to identify the significant role that the Reformation played in In addition to Weber's explanations, others have provided evidence that Protestants have a stronger "social ethic" which could be another pathway through which the Reformation impacted economic development. For example, we have discussed empirical research showing that Protestants have a higher level of trust and lower level of corruption, and both of these factors have been shown to promote economic growth. Related to "social ethic," academic researchers showed that Protestants are more engaged in civic activities. As an example, we looked at the United States of America, and pointed out that the formation of the American civil society was strongly influenced by Christian Protestant values. The rise of civil society was instrumental in economic development, because it lead to higher level of cooperation between people, lower corruption, and closer monitoring of the government.
More recently, social scientists started to discuss the role that the Protestant Reformation played in the evolution of the state, giving rise to more democratic parliaments that served as a catalyst for implementing economically beneficial laws. Moreover, this had an additional external effect, as Protestant missionaries went around the world contributing to development of democracy in Africa, Asia, Latin America, and Oceania. While spreading the Gospel, Protestant missionaries were able to transform entire countries.
